Sodium nitroprusside induces internalization of muscarinic receptors stably expressed in Chinese hamster ovary cell lines.
We have characterized the internalization of muscarinic acetylcholine receptors induced by the nitric oxide (NO)-generating compound sodium nitroprusside. When Chinese hamster ovary cells, stably transfected with the human m4 muscarinic receptor subtype, were incubated for 1 h in the presence of 700 microM sodium nitroprusside, the number of receptors measured in intact cells with the hydrophilic ligand N-[3H]methylscopolamine was reduced by 30%. The effect was dose dependent, beginning with a concentration of sodium nitroprusside as low as 45 microM. Removal of sodium nitroprusside from the incubation medium did not result in a recovery of the binding sites. The phenomenon was temperature dependent and was blocked by the muscarinic antagonist atropine. No receptor diminution was detected when the number of binding sites was evaluated with the lipophilic antagonist [3H]quinuclidinyl benzilate. This indicates that sodium nitroprusside induces a redistribution of the muscarinic receptors between the plasma membrane and an internal compartment of the cell. Receptor loss was readily reversed by treatment with the sulfhydryl reducing agent diethyldithiocarbamate. Our data provide evidence that muscarinic receptors are internalized by sodium nitroprusside through the oxidation of sulfhydryl groups; they also suggest that NO could play a role in muscarinic receptor desensitization.